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(54) METAL FOIL FOR TAB TAPE HAVING HIGH YOUNG'S MODULUS AND HIGH YIELD STRENGTH AND ITS 
PRODUCTION 

(57)Abstract 

PURPOSE: To produce a metal foil excellent in lead deformation 
resisting- characteristic and heat resisting strength characteristic 
as a lead foil for TAB. 

CONSTITUTION: An alloy having a composition consisting of, by 
weight 20-95% Cu, 0.3-11% At. 0.05-3.0% Mn. 0.005-3.5% Ti. 0.5-10% 
Cr f 0.001-1.5% Mo, and the balance Fe with inevitable impurities is 
melted and cast, which is hot-rolled at 700-1000° C into a metal 
plate of 1.0-8mm plate thickness. This metal plate is subjected to 
primary cold rolling at 50-95% draft to annealing at 800-1000° C. 
and then to secondary cold rolling at 1 -70% draft The resulting 
sheet is further subjected to solution heat treatment at 700-1000° 
C, to rapid cooling, and successively to aging treatment at 350- 
650° C. By this method, the metal foil wherein the aspect ratio of 
crystalline grain size and sheet thickness are regulated to £20 and < 
80i m, respectively, can be produced. 
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(54) METAL FOIL FOR TAB TAPE HAVING HIGH YOUNG'S MODULUS AND HIGH YIELD STRENGTH AND ITS 
PRODUCTION 

(57)Abstract: 

PURPOSE: To produce a metal foil excellent in lead deformation resisting- 
characteristic and heat resisting strength characteristic as a lead foil for TAB. 
CONSTITUTION: An alloy having a composition consisting of, by weight, 20-95% Cu, 
0.3-1 1% Al, 0.05-3.0% Mn, 0.005-3.5% Ti, 0.5-10% Cr, 0.001-1.5% Mo, and the 
balance Fe with inevitable impurities is melted and cast, which is hot-rolled at b?t 
700-1000°C into a metal plate of 1 .0-8mm plate thickness. This metal plate is subjected 
to primary cold rolling at 50-95% draft, to annealing at 800-1000°C, and then to 
secondary cold rolling at 1-70% draft. The resulting sheet is further subjected to solution 
heat treatment at 700-1000°C, to rapid cooling, and successively to aging treatment at 
350-650°C. By this method, the metal foil wherein the aspect ratio of crystalline grain 
size and sheet thickness are regulated to ≤20 and ≤80μm, respectively, can be 
produced. 
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1 .This document has been translated by computer: So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim] 

[Claim 1] Cu: 20.-95 % of the weight, aluminum:0.3-l 1 % of the weight, Mn:0.05-3.0 % of the weight, In the alloy with which Ti:0.005-3.5 
°/o of the weight, Cr:0.5-10 % of the weight, and Mo:0.001-1.5 % of the weight are contained, and the remainder consists of an unescapable 
impurity and Fe The metallic foil for TAB tapes which has the high Youngs modulus and quantity yield strength characterized by for. the 
aspect ratio (ratio of the length of the rolling direction of crystal grain and the rolling right-angled orientation) of a grain size number being 
20 or less, and board thickness being 80 micrometers or less. 

[Claim 2] The metallic foil of the claim 1 publication whose weight ratio of Cr content to Fe content is 5.5 - 13.5%. 
[Claim 3] The claim 1 which contains one sort of Zr, Si, nickel, Zn, Sn, Nb, P, La, Ce, Y, V, calcium, Be, Mg, or Hf, or two sorts or more in 
the sum, and contains one sort of C or B, or two sorts 0.005 to 2% of the weight in the sum 0.005 to 8% of the weight further as an alloy 
content, or a metallic foil given in two. 

[Claim 4] The claims 1 and 2 to which nickel, Cu, Ag, Au or these metals system alloy plating, Sn-Pb plating, or 0.001-0.02 micrometers of 
Sn plating were given in the monolayer or the double layer on the surface of the metallic foil, or a metallic foil given in three. 
[Claim 5] The hot rolling of the alloy of a publication is carried out to the claims 1, 2, or 3 of an effective dose by the 700-1000-degree C 
temperature requirement after lysis and an ingot making. After performing a primary cold rolling at 50 - 95% of rolling reductions and 
annealing this metal plate by the 800-1000-degree C temperature requirement subsequently, Carry out a secondary cold rolling at 1 - 70% of 
rolling reductions, and it quenches after solution treatment by the 700-1000 more-degree C temperature requirement. Then, the manufacture 
technique of the metallic foil for TAB tapes of having high Young's modulus and quantity yield strength excellent in the parvus, the 
lead-proof deformation property, and the heat-resistant intensity of the property anisotropy characterized by performing an aging treatment by 
the 350-650-degree C temperature requirement. 

[Claim 6] The hot rolling of the alloy of a publication is carried out to the claims 1 , 2, or 3 of an effective dose by the 700-1000-degree C 
temperature requirement after lysis and an ingot making. It quenches, after performing primary-cooling-of-concrete rolling at 50 - 90% of 
rolling reductions and annealing this ****** by the 800-1000-degree C temperature requirement subsequently/The manufacture technique 
of the metallic foil for TAB tapes of having the high Young's modulus excellent in the parvus, the lead-proof deformation property, and the 
heat-resistant intensity of the property anisotropy characterized by performing a secondary cold rolling and performing an aging treatment by 
the 350-650-degree C temperature requirement continuously at 1 - 70% of rolling reductions after an appropriate time, and high yield 
strength. 

[Claim 7] The claim 5 which performs a secondary cold rolling at 1 - 1 5% of rolling reductions, or the manufacture technique given in six. 
[Claim 8] The manufacture technique given in the claims 5, 6, or 7 which give nickel, Cu, Ag, Aus or those alloy plating, Sn-Pb plating, or 
0.00 1 -0.02 micrometers of Sn plating to the metallic foil after an aging treatment by the single-phase circuit or the diplophase. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention is an electric conduction foil material for connection to the external circuit of a semiconductor 

integrated circuit element, and relates to the tape-like metallic foil used by the TAB method etc. 

[0002] 

[Prior art] It was common that the electrode pad for external circuit connection made from aluminum was conventionally prepared on a 
semiconductor integrated circuit element, and this electrode pad was connected with wires, such as external circuits, such as a leadframe 
ceramic substrate, and Au line. However, in IC by which today was integrated highly, in order to make the number of the above-mentioned 
pads increase sharply, by extension of the conventional technique, the radical technical innovation on manufacturability, manipulation 
technique, and wire connection is needed, the TAB method of the simultaneous bonding method using a lead tape etc. is put in practical use 
by the part, and increasing increasingly from now on is expected. 

[0003] After pasting up an electrolysis Cu foil or a rolling Cu foil on the insulating resin material (many are polyimide films) by which 
opening was beforehand carried out in the lead section generally, a lead circuit is made to form by photoresist etching. The cross section of 
two examples which constituted this in TAB is shown in drawing 1 (A, B). Moreover, thermocompression bonding of Si chip, bump 
material, such as Au, and the nose of cam of the lead for connection is carried out at the time of a package, Au, Sn-Pb plating, etc. are given 
beforehand, and after heating at 250-350 degrees C, connection combination is carried out with the bump section. 
[0004] In the semiconductor integrated circuit by which small high integration was carried out, narrow-izing of a connection lead is 
important and there is, in order to be these implementation, it is required for a lead-on etching processing tape to have the shape of a foil 50 
micrometers or less, this lead tape suppresses the deformation at the time of a manufacture further, and a high temperature strength is high, 
and a flexibility is also demanded in a bending package type, moreover, the difference (anisotropy) of the property in a rolling direction and 
the rolling right-angled orientation -- the parvus -- things are important Since the deformation-proof property, the heat-resistant intensity, and 
the anisotropy are inferior to an electrolysis foil in the existing rolling Cu foil, although there is technique indicated by the 
Provisional-Publication-No. 1 89738 [ 62 to ] official report which has improved these properties, in order to suppress the deformation on a 
manufacture of the TAB method used by the thickness of 50 micrometers or less, and a heat-resistant deformation property, the effect to this 
property is small and the enhancement only in an intensity of the deformation-proof property of a lead was inadequate. 
[0005] As a result of this invention person's conducting various experiments about this, what (setting in the status that the conductive fall 
was also suppressed in the domain which is satisfactory practically) deformation can be suppressed for by the enhancement ( drawing 2 ) in 
large Young's modulus and enhancement in yield strength by adding Fe in 20 - 95% of the weight of the domain in Cu became clear. This 
means the importance of raising the Young's modulus effectively committed not only in the maximum intensity but in a deformation-proof 
property in the deformation-proof property of a lead. Moreover, although what the same effect is acquired for by performing nickel addition 
as a means which raises Young's modulus with Cu base alloy (copper, and Japan Brass Makers Association "footing [ of a copper alloy ] and 
technology" Showa 63, P.476) is known, in this case, for all ****s, a conductive fall is large (copper, and Japan Brass Makers Association 
"footing [ of a copper alloy ] and technology" Showa 63, P.42 1 ), and nickel in Cu does not fit the foil for TAB. 
[0006] 

[Object of the Invention] this invention aims at offering the manufacture technique that the metallic foil which has the high Young's modulus 
and quantity yield strength which was excellent in the lead-proof deformation property and the heat-resistant strength property as this lead 
foil for TAB, and this metallic foil are realizable by the low cost. 
[0007] 

[The means for solving a technical problem] The place made into the summary of this invention contains Cu:20-95 % of the weight, 
aluminum:0.3-l 1 % of the weight, Mn:0.05-3.0 % of the weight, Ti:0.005-3.5 % of the weight, and Mo:0.001-1 .5 % of the weight, and is in 
the metallic foil characterized by the aspect ratios of a grain size number being 20 or less and 80 micrometers or less of board thickness in 
the alloy with which the remainder consists of an unescapable impurity and Fe. 

[0008] The metallic foil of this invention carries out the hot rolling of the ingot or slab with the above-mentioned composition to the metal 
plate of 1 .0-8mm board thickness at the temperature of 700-1000 degrees C. It is what is obtained by giving an annealing succeedingly after 
performing 50 - 95% of a primary cold rolling, performing the secondary cold rolling of 1 - 15% of rolling reductions subsequently, 
performing the quenching after solution treatment further, continuing, and giving an aging treatment. An aspect ratio can obtain the metallic 
foil which has the parvus and the high Young's modulus, and high yield strength of a property anisotropy or less by 20. It is characterized by 
furthermore giving plating after [ nickel, Cu, Ag, and Au ] processing it the shape of the status and a tape of a coil etc. or these alloys plating 
and Sn-Pb plating, or 0.001-0.02 micrometers of Sn plating in a monolayer or a double layer. 

[0009] in order to obtain the above-mentioned metal sheet metal in this invention -- the combination of each conditions of a chemical 
composition, a casting condition and primary one, and a secondary cold rolling, an annealing and an aging treatment and nickel, Cus, Aus 
and Ag or those alloy plating, and Sn- the plating conditions of Pb and Sn etc. were specified 



[0010] 

[Operation] The ground for limitation of the requirements for a configuration of this invention is explained below. First, the ground for 
limitation of the chemical composition of an alloy is as follows. As compulsion **** of a lot of Fes, Zr, Crs, etc. in Cu is carried out in order 
to obtain high Young's modulus and high yield strength by Fe-Cu foil alloy composition of this invention, and shown in drawing 2 , Fe 
content is 1 5000kg and fi^mm2 at 5% or more. Although die above high Young's modulus is obtained, at less than 5%, conductivity with it is 
not acquired. [ the aforementioned small effect and ] [ sufficient at 80% or more ] In addition, in this invention, proof stress was made into 
yield strength 0.2%. 

[001 1] Specifying aluminum to 0.3 - 1 1 .0% of the weight below has few enhancement effects to hot-working nature at less than 0.3%, and it 
is because the hot-working disposition top effect is saturated with ** upwards 1 1 .0% of the weight and a cost becomes large. Furthermore, at 
less than 0.05 % of the weight, hot-working nature is raised by the compound effect with aluminum, Mn has few effects, and since an effect is 
saturated with ** 3% of the weight, it is specified in 0.05 - 3.0% of the weight of a domain. Moreover, specifying Ti to 0.005 - 3.5% of the 
weight has few effects to conductive enhancement at less than 0.005%, and it is because the effect to conductive enhancement is saturated 
with ** upwards 3.5% of the weight and manufacturability, such as an ingot making and cold-working nature, is checked. Moreover, Mo is 
specified to 0.001 - 1 .5% of the weight for raising the corrosion resistance as a final product by the compound effect with Cr, without 
degrading Sn-Pb and Ag plating nature, at less than 0.001 % of the weight, the effect to crevice-corrosion nature has few contents of Mo, the 
effect to crevice-corrosion nature is saturated with ** upwards 1.5% of the weight, and a cost becomes large. Furthermore, Cr is specified to 
5.5 - 13.5% of the weight in Fe phase for raising the corrosion resistance of a material by the compound effect with the aforementioned Mo, 
and at less than 5.5 % of the weight, since the effect to corrosion resistance is saturated upwards and Sn-Pb, Ag plating nature, etc. are 
degraded even if the effect is insufficient and exceeds 1 3.5 % of the weight, it limits to this domain. 

[0012] Furthermore, one sort of Zr, Si, nickel, Zn, Sn, Nb, Zr, P, La, Ce, Y, V, calcium, Be, Mg, or Hf, or two sorts or more 0.005 - 8 % of 
the weight, Especially the thing for which one sort of C or B or two sorts are added in 0.005 - 2% of the weight of the domain is because it is 
required when improving an ingot, an organization control of slab, Young's modulus, yield strength and the enhancement in on the strength 
heat-resistant ], workability, various plating nature, etc., and adds these elements if needed. Cr content in Fe 6% of the weight especially of 
the component of which Mo content exceeds 0.01 % of the weight Being 0.005 % of the weight or more above-mentioned within the limits, 
and adding Si, Ti, Zr, La, Ce, Y, Hf, C, B, etc. for a control of a uniform organization It is important, when the organization which 
accomplishes the characteristic feature of this invention, i.e., Fe phase containing Cr and Mo, and Cu phase carry out detailed variance 
uniformly and an organization with a thickness of 1 0 micrometers or less is obtained in the manipulation / heat treatment backplate thick 
orientation. (It considers as the impurity element mixed unescapable at the time of the product made from a raw material and ** except it.) 
[0013] It is made the board thickness of lysis and a request after an ingot making after hot rolling, and a primary cold rolling is performed 
succeedingly. This performs workability grant by subsequent annealing processing by carrying out the primary cold rolling of 50 - 95% of 
rolling reductions while it obtains board thickness required as a final product. And the annealing at that time is performed by holding for 0.2 
- 180 minutes at temperature, i.e., a 800-1000-degree C temperature requirement, required producing recovery recrystallization by 
manipulation asymmetry accumulated after the primary cold rolling also in cooled type (BAF type), and rapid-heating type 

(continuous-annealing type) any. After performing a secondary cold rolling at 1 - 70% of rolling reductions after that, solution treatment and 
a quenching are performed, and an aging treatment is performed after that. Although solution treatment is performed by holding for 0.2 - 1 80 
minutes by the 700-1000-degree C temperature requirement in order to **** an addition component in the supersaturation status, an aging 
treatment can be more effectively performed by quenching as a back process with 0.5-5000 degree-C cooling rate for /. Water and inert gas 
are used for a quenching as a cooling medium. A 20 or less-aspect ratio organization (the property of a parallel direction and the right-angled 
orientation was shown in drawing 3 at the rolling direction of an aspect ratio and yield strength) is obtained by the above down stream 
processing. In addition, if the primary cold rolling of 50 - 95% of rolling reductions is performed to the metal plate of the domain of 1 -1 .5mm 
of board thickness, an annealing is subsequently given and a secondary cold rolling is performed in the domain of 1 - 1 5% of rolling 
reductions, a property anisotropy (the difference of the property of a parallel direction and the right-angled orientation is mainly told the 
rolling direction of yield strength, conductivity, and workability here) is more small, and an intensity and conductivity can obtain a much 
more good metallic foil. Moreover, you may make annealing processing serve as solution treatment by adding the above-mentioned 
quenching process to the above-mentioned annealing processing. 

[0014] In addition, in order that an aging treatment may raise Young's modulus, yield strength, and conductivity, it is indispensable on a 
manufacturing process and should select proper temperature according to a chemical composition and last process conditions. In order for a 
fall of conductivity or elongation to arise since asymmetry will arise around a sludge if heating temperature is too low, and to acquire the 
target conductivity as the condition, a facility constraint and manufacture luminous efficacy are influenced and it becomes the increase of a 
cost. Moreover, if heating temperature is too high, the amount of precipitations will decrease and it will stop obtaining sufficient yield 
strength and a heat-resistant intensity. For this reason, the aging treatments for 30 - 500 minutes are proper conditions at 350-650 degrees C. 

[001 5] Thin plating of Au, Cu, nickel, etc. may be performed in the lead tape foil of this invention, and TAB etc. may secure the quality 
stability and reliability at the time of commercial production, the above-mentioned metallic foil - plating after [ nickel, Cu, Ag, and Au ] 
processing it the Shape of a coil, and in the shape of a slit etc., these alloys plating, or Sn- after plating Pb, Sn, etc., or after processing it as a 
TAB article beforehand, even when perfonning the aforementioned plating processing, plating is performed on condition that the following 
[0016] Plating uses an alkali system degreaser for such a blank, performs electrolysis and an immersing degreasing, and after it activates a 
front face by the pickling further, it performs the electrical and electric equipment or immersing plating using a desired metal bath or a 
desired alloy bath. Although the domain of the thickness of a deposit is usually about 0.001-0.02 micrometers, it sees from adhesion, 
thickness homogeneity, and economical efficiency, and the domain of 0.001-0.01 micrometers is good. In less than 0.001 micrometers, a 
reliability deteriorates by presence of a pinhole. Moreover, if 0.01 micrometers is exceeded, adhesion and the homogeneity of thickness will 
deteriorate. 
[0017] 
[Example] 



The chemical composition of D-0 of the alloys A-C of the component domain of this invention, P-FF, and the component domain of 
comparative is shown in example 1 tables 1 and 2. 



[Table 1] 



* mm 





Fe 


Cu 


Cr 


Ti 


Al 


Mo 


Mn 




100Cr/ 
Fett) 


A 


Balance 


30.5 


6.8 


1.0 


3.8 


0.01 


0.15 




11.0 


B 


Balance 


49.5 


2.8 


0.8 


a2 


0.03 


0.15 




6.0 


C 


Balance 


80.3 


1.0 


0.3 


2.2 


0.01 


0.15 




5.6 


*D 


Balance 


15.5 


6.0 


0.5 


2.6 


0.02 


0.13 




7.7 


*B 


Balance 


96.5 


0.8 


0.5 


2.5 


0.02 


0.15 




3.7 


*F 


Balance 


80.3 


1.5 


0.5 


0.25 


0.01 


0.15 




8.5 


*G 


Balance 


80.2 


1.5 


0.5 


12.5 


0.05 


0.13 




8.9 


*H 


Balance 


80.3 


1.5 


0.5 
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[00 18] The quality-of-the-niaterial property of the alloy obtained in Tables 3 and 4 is shown. After having performed hot rolling at 950 
degrees C after carrying out lysis casting of the alloy which has the chemical composition shown in A-FF of Tables 1 and 2 in the lysis 
vacuum ambient atmosphere with high-frequency-induction-heating equipment, and obtaining the metal plate of 1 .Omm board thickness, the 
manipulation back to 0.8mm of board thickness was performed by surface grinding, and the primary cold rolling was performed at 90% of 
rolling reductions. 

[001 9] Succeedingly, the annealing was performed for 1 minute at 1000 degrees C, after it performed the secondary cold rolling at 2% of 
rolling reductions, it performed solution treatment for 30 minutes at 900 degrees C, and it gave the aging treatment of 6 hours at 550 degrees 
C after water cooling by part for cooling rate/of 3000 degrees C. The **** property asked for proof stress and the maximum intensity 0.2% 
by the piece (tension speed: 1 Omm/rnin) of a JIS 1 3B tension test, and measured the property after 5 minute heating at a room temperature and 
350 degrees C further. The deformation-proof property was searched for from the amount of deflections by the stiffness (according to 
ASTM-F 1 13-77, the bending moment of 150g and cm is given to sample of 10wx50Lxt) appraisal method. Young's modulus was measured 
by the resonance method (sample size: lOwxlOOLxt), and it asked for it. Conductivity applied to 4 terminal method correspondingly, 
corrosion resistance applied to JIS-Z237 1 correspondingly, the salt spray test was performed for 96 hours, and it judged with the rate of rust 
occurrence area in the whole sample surface. 

[0020] About Sn-Pb in plating nature, 95% or more was considered as success at the rate of a wetted area. Moreover, Ag plating nature 
judged Cu strike plating at 430 degrees C among the atmospheric air by occurrence of bulging on the front face after 3 minute heating of 
plating, after plating after about 0.01 micrometer plating and about 0.01 micrometers of Ag. The property of a rolling Cu foil and an 
electrolysis Cu foil was also applied to the comparison in front Naka. In addition, test specimens F and H were not able to do a 
characterization by the hot-working crack. 

[002 1 ] A sample number 4 is the case where Cu addition is 20 or less % of the weight, and its conductivity is low. Moreover, since a sample 
number 5 has few additions of Fe which works effective in Young's modulus by the case where Cu addition is 95 % of the weight or more, 
Young's modulus and its yield strength are low, and since sample numbers 6, 7, and 8 have many aluminum and Mn additions, conductivity 
is low [ sample numbers ]. As for a sample number 9, Ti content is inferior in cold- working nature at 3.5% or more. Since a sample number 
10 has low Mo, its crevice-corrosion nature is poor, and a sample number 1 1 has a high cost. Moreover, since a sample number 1 2 has low 
Cr, its corrosion resistance is low, and a solder wettability and Ag plating thermal resistance are inferior in a sample number 13. 
[0022] this invention with the property excellent compared with the above example of a comparison is clear. 
[0023] 
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[0024] Example 2 table 5 showed evaluation of the material obtained after processing the test specimens C and P shown in Tables 1 and 2 at 
the following process. That is, after performing surface grinding to the metal plate of 1mm board thickness obtained with hot rolling, the 
primary cold rolling was performed in the domain of 35 - 96% of rolling reductions, it considered as sheet metal of 0.055mm of board 
thickness, and the annealing was given to this sheet metal for 60 seconds at 1000 degrees C, and after cooling with 100 degree-C cooling 
rate for /with nitrogen gas, the secondary cold rolling was performed at 1 - 75% of the rates of rolling. Thus, after changing an aspect ratio to 
1 .3-23.5, the aging treatment of 6 hours is performed at 550 degrees C, evaluation of the Young's modulus in a rolling direction, parallel (L) 
and a rolling direction, and a right angle (C), yield strength, conductivity, and workability (it judges by adhesion bending) is obtained, and 
this result is shown in the above-mentioned table. Evaluation of an aspect ratio used the average of the organization length ratio in 1/4 layer 
of the board thickness in a rolling-direction cross section ] the rolling direction and the orientation of board thickness often visual fields by 
100 times as many organization observation as this with the light microscope. The characterization measured about Young's modulus, yield 
strength, and conductivity like the example 1 . It is clear that the material which has the Young's modulus, the yield strength, and conductivity 
which a property anisotropy is small and were excellent in making it 20 or less aspect ratio by this method from the following results is 
obtained. In addition, it reaches sample No.3 1, since the rate of a primary cold rolling has not satisfied the conditions of this invention, 37 is 
not recrystallized, but workability has deteriorated. 
[0025] 
[Table 5] 
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[0026] 

[Effect of the invention] Since the metallic foil which excelled [ this invention ] in a lead-proof deformation property and thermal resistance 
as a lead foil for TAB, and was excellent in high Young's modulus, high yield strength, and conductivity can be offered, the industrial effect is 
remarkable. 
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TECHNICAL FIELD 



[Field of the Invention] this invention is an electric conduction foil material for connection to the external circuit of a semiconductor 
integrated circuit element, and relates to the tape-like metallic foil used by the TAB method etc. 
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PRIOR ART 



[Prior art] It was common that the electrode pad for external circuit connection made from aluminum was conventionally prepared on a 
semiconductor integrated circuit element, and this electrode pad was connected with wires, such as external circuits, such as a leadframe 
ceramic substrate, and Au line. However, in IC by which today was integrated highly, in order to make the number of the above-mentioned 
pads increase sharply, by extension of the conventional technique, the radical technical innovation on manufacturability, manipulation 
technique, and wire connection is needed, the TAB method of the simultaneous bonding method using a lead tape etc. is put in practical use 
by the part, and increasing increasingly from now on is expected. 

[0003] After pasting up an electrolysis Cu foil or a rolling Cu foil on the insulating resin material (many are polyimide films) by which 
opening was beforehand carried out in the lead section generally, a lead circuit is made to form by photoresist etching. The cross section of 
two examples which constituted this in TAB is shown in drawing 1 (A, B). Moreover, thermocompression bonding of Si chip, bump 
material, such as Au, and the nose of cam of the lead for connection is carried out at the time of a package, Au, Sn-Pb plating, etc. are given 
beforehand, and after heating at 250-350 degrees C, connection combination is carried out with the bump section. 
[0004] In the semiconductor integrated circuit by which small high integration was carried out, narrow-izing of a connection lead is 
important and there is, in order to be these implementation, it is required for a lead-on etching processing tape to have the shape of a foil 50 
micrometers or less, this lead tape suppresses the deformation at the time of a manufacture further, and a high temperature strength is high, 
and a flexibility is also demanded in a bending package type, moreover, the difference (anisotropy) of the property in a rolling direction and 
the rolling right-angled orientation -- the parvus -- things are important Since the deformation-proof property, the heat-resistant intensity, and 
the anisotropy are inferior to an electrolysis foil in the existing rolling Cu foil, although there is technique indicated by the 
Provisional-Publication-No. 1 89738 [ 62 to ] official report which has improved these properties, in order to suppress the deformation on a 
manufacture of the TAB method used by the thickness of 50 micrometers or less, and a heat-resistant deformation property, the effect to this 
property is small and the enhancement only in an intensity of the deformation-proof property of a lead was inadequate. 
[0005] As a result of this invention person's conducting various experiments about this, what (setting in the status that the conductive fall 
was also suppressed in the domain which is satisfactory practically) deformation can be suppressed for by the enhancement ( drawing 2 ) in 
large Young's modulus and enhancement in yield strength by adding Fe in 20 - 95% of the weight of the domain in Cu became clear. This 
means the importance of raising the Young's modulus effectively committed not only in the maximum intensity but in a deformation-proof 
property in the deformation-proof property of a lead. Moreover, the same effect is acquired by performing nickel addition as a means which 
raises Young's modulus with Cu base alloy (Japan Brass Makers Association). 
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EFFECT OF THE INVENTION 



[Effect of the invention] Since the metallic foil which excelled [ this invention ] in a lead-proof deformation property and thermal resistance 
as a lead foil for TAB, and was excellent in high Young's modulus, high yield strength, and conductivity can be offered, the industrial effect is 
remarkable. 
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TECHNICAL PROBLEM 



[Object of the Invention] this invention aims at offering the manufacture technique that the metallic foil which has the high Young's modulus 
and quantity yield strength which was excellent in the lead-proof deformation property and the heat-resistant strength property as this lead 
foil for TAB, and this metallic foil are realizable by the low cost. 
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MEANS 



[The means for solving a technical problem] The place made into the summary of this invention contains Cu:20-95 % of the weight, 
aluminum:0.3-l 1 % of the weight, Mn:0.05-3.0 % of the weight, Ti:0.O05-3.5 % of the weight, and Mo:0.001-1.5 % of the weight, and is in 
the metallic foil characterized by the aspect ratios of a grain size number being 20 or less and 80 micrometers or less of board thickness in 
the alloy with which the remainder consists of an unescapable impurity and Fe. 

[0008] The metallic foil of this invention carries out the hot rolling of the ingot or slab with the above-mentioned composition to the metal 
plate of 1 .0-8mm board thickness at the temperature of 700-1000 degrees C. It is what is obtained by giving an annealing succeedingly after 
performing 50 - 95% of a primary cold rolling, performing the secondary cold rolling of 1 - 15% of rolling reductions subsequently, 
performing the quenching after solution treatment further, continuing, and giving an aging treatment. An aspect ratio can obtain the metallic 
foil which has the parvus and the high Young's modulus, and high yield strength of a property anisotropy or less by 20. It is characterized by 
furthermore giving plating after [ nickel, Cu, Ag, and Au ] processing it the shape of the status and a tape of a coil etc. or these alloys plating 
and Sn-Pb plating, or 0.00 1 -0.02 micrometers of Sn plating in a monolayer or a double layer. 

[0009] in order to obtain the above-mentioned metal sheet metal in this invention - the combination of each conditions of a chemical 
composition, a casting condition and primary one, and a secondary cold rolling, an annealing and an aging treatment and nickel, Cus, Aus 
and Ag or those alloy plating, and Sn- the plating conditions of Pb and Sn etc. were specified 
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OPERATION 



[Operation] The ground for limitation of the requirements for a configuration of this invention is explained below. First, the ground for 
limitation of the chemical composition of an alloy is as follows. As compulsion **** of a lot of Fes, Zr, Crs, etc. in Cu is carried out in order 
to obtain high Young's modulus and high yield strength by Fe-Cu foil alloy composition of this invention, and shown in drawing 2 , Fe 
content is 1 5000kg and f7mm2 at 5% or more. Although the above high Young's modulus is obtained, at less than 5%, conductivity with it is 
not acquired. [ the aforementioned small effect and ] [ sufficient at 80% or more ] In addition, in this invention, proof stress was made into 
yield strength 0.2%. 

[001 1] Specifying aluminum to 0.3 - 1 1 .0% of the weight below has few enhancement effects to hot-working nature at less than 0.3%, and it 
is because the hot-working disposition top effect is saturated with ** upwards 1 1 .0% of the weight and a cost becomes large. Furthermore, at 
less than 0.05 % of the weight, hot-working nature is raised by the compound effect with aluminum, Mn has few effects, and since an effect is 
saturated with ** 3% of the weight, it is specified in 0.05 - 3.0% of the weight of a domain. Moreover, specifying Ti to 0.005 - 3.5% of the 
weight has few effects to conductive enhancement at less than 0.005%, and it is because the effect to conductive enhancement is saturated 
with ** upwards 3.5% of the weight and manufacturability, such as an ingot making and cold- working nature, is checked. Moreover, Mo is 
specified to 0.001 -1.5% of the weight for raising the corrosion resistance as a final product by the compound effect with Cr, without 
degrading Sn-Pb and Ag plating nature, at less than 0.001 % of the weight, the effect to crevice-corrosion nature has few contents of Mo, the 
effect to crevice-corrosion nature is saturated with ** upwards 1 .5% of the weight, and a cost becomes large. Furthermore, Cr is specified to 
5.5 - 1 3.5% of the weight in Fe phase for raising the corrosion resistance of a material by the compound effect with the aforementioned Mo, 
and at less than 5.5 % of the weight, since the effect to corrosion resistance is saturated upwards and Sn-Pb, Ag plating nature, etc. are 
degraded even if the effect is insufficient and exceeds 13.5 % of the weight, it limits to this domain. 

[00 1 2] Furthermore, one sort of Zr, Si, nickel, Zn, Sn, Nb, Zr, P, La, Ce, Y, V, calcium, Be, Mg, or Hf, or two sorts or more 0.005 - 8 % of 
the weight, Especially the thing for which one sort of C or B or two sorts are added in 0.005 - 2% of the weight of the domain is because it is 
required when improving an ingot, an organization control of slab, Young's modulus, yield strength and the enhancement in on the strength 
heat-resistant ], workability, various plating nature, etc., and adds these elements if needed. Cr content in Fe 6% of the weight especially of 
the component of which Mo content exceeds 0.01 % of the weight Being 0.005 % of the weight or more above-mentioned within the limits, 
and adding Si, Ti, Zr, La, Ce, Y, Hf, C, B, etc. for a control of a uniform organization It is important, when the organization which 
accomplishes the characteristic feature of this invention, i.e., Fe phase containing Cr and Mo, and Cu phase carry out detailed variance 
uniformly and an organization with a thickness of 10 micrometers or less is obtained in the manipulation / heat treatment backplate thick 
orientation. (It considers as the impurity element mixed unescapable at the time of the product made from a raw material and ** except it.) 
[0013] It is made the board thickness of lysis and a request after an ingot making after hot rolling, and a primary cold rolling is performed 
succeedingly. This performs workability grant by subsequent annealing processing by carrying out the primary cold rolling of 50 - 95% of 
rolling reductions while it obtains board thickness required as a final product. And the annealing at that time is performed by holding for 0.2 
- 180 minutes at temperature, i.e., a 800-1000-degree C temperature requirement, required producing recovery recrystallization by 
manipulation asymmetry accumulated after the primary cold rolling also in ******, cooled type (BAF type), and rapid-heating type 
(continuous-annealing type) any. After perforrning a secondary cold rolling at 1 - 70% of rolling reductions after that, solution treatment and 
a quenching are performed, and an aging treatment is performed after that. Although solution treatment is performed by holding for 0.2 - 1 80 
minutes by the 700-1000-degree C temperature requirement in order to **** an addition component in the supersaturation status, an aging 
treatment can be more effectively performed by quenching as a back process with 0.5-5000 degree-C cooling rate for /. Water and inert gas 
are used for a quenching as a cooling medium. A 20 or less-aspect ratio organization (the property of a parallel direction and the right-angled 
orientation was shown in drawing 3 at the rolling direction of an aspect ratio and yield strength) is obtained by the above down stream 
processing. In addition, if the primary cold rolling of 50 - 95% of rolling reductions is performed to the metal plate of the domain of 1 -1 .5mm 
of board thickness, an annealing is subsequently given and a secondary cold rolling is performed in the domain of 1-15% of rolling 
reductions, a property anisotropy (the difference of the property of a parallel direction and the right-angled orientation is mainly told the 
rolling direction of yield strength, conductivity, and workability here) is more small, and an intensity and conductivity can obtain a much 
more good metallic foil. Moreover, you may make annealing processing serve as solution treatment by adding the above-mentioned 
quenching process to the above-mentioned annealing processing. 

[0014] In addition, in order that an aging treatment may raise Young's modulus, yield strength, and conductivity, it is indispensable on a 
manufacturing process and should select proper temperature according to a chemical composition and last process conditions. In order for a 
fall of conductivity or elongation to arise since asymmetry will arise around a sludge if heating temperature is too low, and to acquire the 
target conductivity as the condition, a facility constraint and manufacture luminous efficacy are influenced and it becomes the increase of a 
cost. Moreover, if heating temperature is too high, the amount of precipitations will decrease and it will stop obtaining sufficient yield 
strength and a heat-resistant intensity. For this reason, the aging treatments for 30 - 500 minutes are proper conditions at 350-650 degrees C. 

[0015] Thin plating of Au, Cu, nickel, etc. may be performed in the lead tape foil of this invention, and TAB etc. may secure the quality 



stability and reliability at the time of commercial production, the above-mentioned metallic foil - plating after [ nickel, Cu, Ag, and Au ] 
processing it the shape of a coil, and in the shape of a slit etc., these alloys plating, or Sn- after plating Pb, Sn, etc., or after processing it as a 
TAB article beforehand, even when performing the aforementioned plating processing, plating is performed on condition that the following 
[0016] Plating uses an alkali system degreaser for such a blank, performs electrolysis and an immersing degreasing, and after it activates a 
front face by the pickling further, it performs the electrical and electric equipment or immersing plating using a desired metal bath or a 
desired alloy bath. Although the domain of the thickness of a deposit is usually about 0.001-0.02 micrometers, it sees from adhesion, 
thickness homogeneity, and economical efficiency, and the domain of 0.001-0.01 micrometers is good. In less than 0.001 micrometers, a 
reliability deteriorates by presence of a pinhole. Moreover, if 0.01 micrometers is exceeded, adhesion and the homogeneity of thickness will 
deteriorate. 



[Translation done.] 
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EXAMPLE 



[Example] 

The chemical composition of D-0 of the alloys A-C of the component domain of this invention, P-FF, and the component domain of 
comparative is shown in example 1 tables 1 and 2. 
[Table 1] 
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[Table 2] 
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[0018] The quality-of-the-material property of the alloy obtained in Tables 3 and 4 is shown. After having performed hot rolling at 950 
degrees C after carrying out lysis casting of the alloy which has the chemical composition shown in A-FF of Tables 1 and 2 in the lysis 
vacuum ambient atmosphere with high-frequency-induction-heatjng equipment, and obtaining the metal plate of 1 .Omm board thickness, the 
manipulation back to 0.8mm of board thickness was performed by surface grinding, and the primary cold rolling was performed at 90% of 
rolling reductions. 

[0019] Succeedingly, the annealing was performed for 1 minute at 1000 degrees C, after it performed the secondary cold rolling at 2% of 
rolling reductions, it performed solution treatment for 30 minutes at 900 degrees C, and it gave the aging treatment of 6 hours at 550 degrees 
C after water cooling by part for cooling rate/of 3000 degrees C. The **** property asked for proof stress and the maximum intensity 0.2% 
by the piece (tension speed: 1 Omm/min) of a JIS 1 3B tension test, and measured the property after 5 minute heating at a room temperature and 
350 degrees C further. The deformation-proof property was searched for from the amount of deflections by the stiffness (according to 
ASTM-F 1 13-77, the bending moment of 150g and cm is given to sample of 10wx50Lxt) appraisal method. Young's modulus was measured 
by the resonance method (sample size: lOwxlOOLxt), and it asked for it. Conductivity applied to 4 terminal method correspondingly, 
corrosion resistance applied to JIS-Z2371 correspondingly, the salt spray test was performed for 96 hours, and it judged with the rate of rust 
occurrence area in the whole sample surface. 

[0020] About Sn-Pb in plating nature, 95% or more was considered as success at the rate of a wetted area. Moreover, Ag plating nature 
judged Cu strike plating at 430 degrees C among the atmospheric air by occurrence of bulging on the front face after 3 minute heating of 
plating, after plating after about 0.01 micrometer plating and about 0.01 micrometers of Ag. The property of a rolling Cu foil and an 
electrolysis Cu foil was also applied to the comparison in front Naka. In addition, test specimens F and H were riot able to do a 
characterization by the hot-working crack. 

[002 1 ] A sample number 4 is the case where Cu addition is 20 or less % of the weight, and its conductivity is low. Moreover, since a sample 
number 5 has few additions of Fe which works effective in Young's modulus by the case where Cu addition is 95 % of the weight or more, 
Young's modulus and its yield strength are low, and since sample numbers 6, 7, and 8 have many aluminum and Mn additions, conductivity 
is low [ sample numbers ]. As for a sample number 9, Ti content is inferior in cold-working nature at 3.5% or more. Since a sample number 
10 has low Mo, its crevice-corrosion nature is poor, and a sample number 1 1 has a high cost. Moreover, since a sample number 1 2 has low 
Cr, its corrosion resistance is low, and a solder wettability and Ag plating thermal resistance are inferior in a sample number 13. 
[0022] this invention with the property excellent compared with the above example of a comparison is clear. 
[0023] 
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[Table 4] 
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[0024] Example 2 table 5 showed evaluation of the material obtained after processing the test specimens C and P shown in Tables 1 and 2 at 
the following process. That is, after performing surface grinding to the metal plate of 1mm board thickness obtained with hot rolling, the 
primary cold rolling was performed in the domain of 35 - 96% of rolling reductions, it considered as sheet metal of 0.055mm of board 
thickness, and the annealing was given to this sheet metal for 60 seconds at 1000 degrees C, and after cooling with 100 degree-C cooling 
rate for /with nitrogen gas, the secondary cold rolling was performed at 1 - 75% of the rates of rolling. Thus, after changing an aspect ratio to 
1 .3-23.5, the aging treatment of 6 hours is performed at 550 degrees C, evaluation of the Young's modulus in a rolling direction, parallel (L) 
and a rolling direction, and a right angle (C), yield strength, conductivity, and workability (it judges by adhesion bending) is obtained, and 
this result is shown in the above-mentioned table. Evaluation of an aspect ratio used the average of the organization length ratio in 1/4 layer 
of the board thickness in a rolling-direction cross section ] the rolling direction and the orientation of board thickness often visual fields by 
100 times as many organization observation as this with the light microscope. The characterization measured about Young's modulus, yield 
strength, and conductivity like the example 1 . It is clear that the material which has the Young's modulus, the yield strength, and conductivity 
which a property anisotropy is small and were excellent in making it 20 or less aspect ratio by this method from the following results is 
obtained. In addition, it reaches sample No. 3 1 , since the rate of a primary cold rolling has not satisfied the conditions of this invention, 37 is 
not recrystallized, but workability has deteriorated. 
[0025] 
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DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is the cross section of two kinds of common bilayer TAB tapes. 

[ Drawing 2 ] It is drawing showing Cu content in Fe phase (%), Young's modulus, and the relation with conductivity. 
[ Drawing 3 ] It is drawing showing the relation of the anisotropy of an aspect ratio and yield strength. 
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